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(54) INK JET RECORDING PAPER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide ink jet recording paper of high image quality high in ink absorbability and 
glossiness, capable of obtaining a sharp image, generating no undulation in a printing part and capable of being produced in 
low cost. 

SOLUTION; Inkjet recording paper is obtained by providing a void layer having a dry film thickness of 5-20 μm and 
containing fine particles with an average particle size of 100 nm or less, a hydrophilic binder and a cationic polymer mordant 
on a water absorbable support with a thickness of 1 60 μm or more as an ink absorbing layer and the wt ratio of the 
cationic mordant is 0.5 times or more that of the hydrophilic binder. This void layer pref. contains polyvinyl alcohol. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet record form with which thickness has the opening layer to which dryness thickness is 5-20 micrometers, 
and a mean particle diameter contains a particle lOOnm or less, a hydrophilic binder, and a cation nature polymer mordant on' 
an absorptivity base material 160 micrometers or more as an ink absorption layer, and this cation nature mordant is 
characterized by being 0.5 or more times in a weight ratio to a hydrophilic binder. 

[Claim 2] The ink-jet record form of the claim 1 characterized by being the secondary floe of the primary particle to which the 
aforementioned particle has a mean particle diameter 30nm or less. 

[Claim 3] The ink-jet record form according to claim 2 characterized by the aforementioned particle being the silica 
compounded by the gaseous-phase method. 

[Claim 4] An ink-jet record form given in any 1 term of the claims 1-3 characterized by the aforementioned opening layer 
containing polyvinyl alcohol. 

[Claim 5] The ink-jet record form according to claim 4 characterized by the amounts of the aforementioned particle to the 
aforementioned polyvinyl alcohol being 3-8 in a weight ratio. 

[Claim 6] The ink-jet record form according to claim 4 or 5 characterized by the dura mater of the aforementioned opening 
layer being carried out by the hardening agent. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ink-jet record form with which it can manufacture 
especially by the low cost, and the feeling of a photograph is obtained by high definition about the ink-jet record form which 
records using water color ink. 
[0002] 

[Description of the Prior Art] although ink-jet record makes the minute drop of ink fly by various working principles, and is 
made to adhere to record sheets, such as paper, and a picture, a character, etc. are recorded, high speed, low noise, and 
multiple-color-izing are comparatively easy — etc. - it has the advantage About the blinding of the nozzle which had become 
a problem from the former by this method, and the maintenance, from both sides of ink and equipment, improvement 
progresses and it has spread through various fields, such as various printers, facsimile, and a computer terminal, quickly now. 
[0003] The detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan 
science-information incorporated company issue) of for example, ink-jet record technology. 

[0004] The concentration of a printing dot is high, as a record form used by this ink-jet recording method, when a printing dot 
laps [ absorption of that a color tone is brightly skillful and ink ] early, the diffusion to the longitudinal direction of ink 
flowing out or not spreading and a printing dot is not larger than required, and generally it is required that the circumference 
should be smooth and should not fade etc. 

[0005] As an ink-jet record form, various record forms are used from the former. For example, a regular paper, various kinds 
of coated papers (an art paper, coat paper, cast coated paper, etc.) which painted the layer which consists of a hydrophilic 
binder and an inorganic pigment on a paper base material, and the record form which painted the ink absorptivity layer as a 
record layer on various kinds of base materials which covered such papers, various kinds of transparent or opaque plastic film 
base materials, or both sides of paper with the plastics resin further are used. 

[0006] As the above-mentioned ink absorptivity layer, it is roughly divided into a so-called swelling [ which is constituted by 
the subject in a hydrophilic binder ] type ink absorptivity layer, and the opening type ink absorption layer which has an 
opening layer in a record layer. 

[0007] Although the advantage of a swollen type ink absorptivity layer is in the point that very high glossiness and the high 
highest concentration are obtained after an ink solvent (water and high boiling point organic solvent) evaporates completely 
Since it is late compared with the opening type record form which ink rate of absorption mentions later on the other hand, and 
there is a problem to which beading etc. is caused in a high ink field and the quality of image by generating of ZARATSUKI 
tends to fall and evaporation of an ink solvent, especially a high boiling point organic solvent is very slower still. There is a 
problem accompanying being left on the damp or wet condition which the high boiling point organic solvent remained and the 
hydrophilic binder swelled in the hydrophilic binder for a while after printing for a long period of time. 
[0008] Specifically, it is in the situation that a printing front face cannot be strongly ground for several days by the case for 
several after [ printing ] hours, or paper etc. cannot be piled up. 

[0009] On the other hand, since it has an opening in a record layer, an opening type ink absorptivity layer shows high ink 
absorptivity. For this reason, in a high concentration region, there is little degradation of quality of image that it compares 
with a swollen type and beading of the picture in a high ink field cannot happen easily. 

[0010] Moreover, if an opening type ink absorptivity layer has void volumes of enough to the amount of ink, though the 
organic solvent remains in opening structure, a front face at least will be in a dry state seemingly immediately after printing, a 
front face is touched or it becomes once possible to pile up prints etc. 

[00 1 1 ] As this kind of ink absorptivity layer. A particle with a particle size small moreover (especially 200nm or less is 
desirable) is preferably used from the point that ** and a layer with comparatively high transparency are formed, with a low 
refractive index (about 1 .6 or less refractive index is especially desirable), and it is especially used preferably from the silica 
particle which fulfills these conditions especially forming an opening efficiently, moreover comparatively high glossiness 
being acquired, and the picture of the high highest concentration being acquired etc. 

[0012] As the conventional technology which uses a non-subtlety particle with such a small particle size for an ink-jet record 
form For example, JP,57-14091,A, 60-219083, 60-219084, JP,2-274857,A and 4-93284 -- said - 5-51470 and 7-179029 -- 
The colloidal silica indicated by each official report, such as 7-137431, 8-25800, 8-67064, and 8-1 18790 JP,3-56552,B, 
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JP,63-170074,A, JP,2-1 13986,A, 2-187383, 7-276789, 8-34160, The particle silica compounded by the gaseous-phase 

method indicated by each official report of 8-132728 and 8-174992, For example, JP,3-24906,B, 3-24907, 6-98844, 7-2430, 

said 121609 numbers, JP,60-245588,A, JP,2-43083,A, 2-198889, 2-263683, The porosity alumina indicated by 8-1 12964, 

8-197832, 8-258397, etc. or its hydrate, For example, JP,57-120486,A, 57-129778, 58-55283, The particle calcium carbonate 

indicated by 61-20792, 63-57277, JP,4-250091,A, 3-251487, 4-250091, 4-260092, 7-40648, etc. is mentioned. 

[0013] The record form which has an above-mentioned opening type ink absorption layer on a base material is excellent in the 

point that high glossiness, high voidage, and the high highest concentration are obtained especially, and when the base 

material of moreover comparatively high smoothness is used, a record form with a high glossy surface is obtained. 

[0014] Especially, surface glossiness uses the silica particle and water soluble resin of lOnm or less of primary [ an average of 

] particle diameters for aforementioned JP,8- 174992, A on 70% or more of opaque base material, and the ink-jet record form 

which obtains high glossiness is indicated. 

[0015] By the way, many attempts which are going to bring the quality of image obtained by color ink-jet record close to a 
photograph are performed in recent years. 

[0016] It is that one one-piece dot prevents from discriminating the greatest point of the improvement in quality of image 
about a dot in it with the naked eye, and forming ink into a small drop for the reason, or in order to make reflection density of 
a dot low especially in the highlight section and to make discernment of a dot difficult, it becomes the point to use the ink of 
low color concentration together etc. 

[0017] For this reason, the amount of the ink struck is increasing and the fall of the quality of image and drying property by 
the absorption capacity of ink running short and overflowing has come to be seen, however - therefore, when the opening 
type ink absorptivity layer was thickened, that it is easy to generate a crack from the property of the coat, it became, or 
application speed was fallen from dryness capacity, and the technical problem of a manufacturing cost increasing occurred 
[0018] Since ink will permeate into a base material if a regular paper, paper of fine quality, coat paper, cast coated paper, etc. 
are used as a record form, Although there were some which are satisfied as an absorption capacity of ink, the wave resulting 
from absorption and dryness of ink occurred into the printing portion, and there was a fault of a quality of printed character 
having deteriorated greatly, or gloss having fallen, or being hard to acquire a clear picture it being hard to come by osmosis in 
the base material of a color out of the highest concentration. 

[0019] this invention relates to the ink-jet record form with which it can manufacture especially by the low cost, and the 
feeling of a photograph is obtained by high definition about the ink-jet record form which records using water color ink 
[0020] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the above-mentioned actual condition, in the 
record form which has an opening layer as a record layer on a base material, high ink absorptivity and an glossy and clear 
picture are acquired, there is no generating of a wave in the printing section, and it is in offering a high-definition record form 
that it can manufacture by the low cost. 
[0021] 

[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the following composition. 
[0022] (1) The ink-jet record form with which thickness has the opening layer to which dryness thickness is 5-20 
micrometers, and a mean particle diameter contains a particle lOOnm or less, a hydrophilic binder, and a cation nature 
polymer mordant on an absorptivity base material 160 micrometers or more as an ink absorption layer, and this cation nature 
mordant is characterized by being 0.5 or more times in a weight ratio to a hydrophilic binder. 

[0023] (2) An ink-jet record form given in (1) characterized by being the secondary floe of the primary particle to which the 
aforementioned particle has a mean particle diameter 30nm or less. 

[0024] (3) An ink-jet record form given in (2) characterized by the aforementioned particle being the silica compounded by 
the gaseous-phase method. 

[0025] (4) An ink-jet record form given in (1) - (3) characterized by the aforementioned opening layer containing polyvinyl 
alcohol. 

[0026] (5) An ink-jet record form given in (4) characterized by the amounts of the aforementioned particle to the 
aforementioned polyvinyl alcohol being 3-8 in a weight ratio. 

[0027] (6) (4) characterized by the dura mater of the aforementioned opening layer being carried out by the hardening agent, 

or an ink-jet record form given in (5). 

[0028] this invention is explained in detail below. 

[0029] By this invention, if it is the object which has desired absorptivity as an absorptivity base material of an ink-jet record 
form, anythings can be used. 

[0030] For example, although a sheet, a board, etc. which consist of common paper, a synthetic paper, cloth, wood, etc. can 
be mentioned, since it excels in own absorptivity of a base material and excels also in cost, especially paper is the most 
desirable. A paper base material is explained below. 

[003 1 ] As a paper base material, what used wood pulp, such as used paper pulp, such as mechanical pulps, such as chemical 
pulp, such as LBKP and NBKP, GP, corrosion gage point, RMP and TMP, CTMP, and CMP, PGW, and DIP, as the main 
raw material is usable. Moreover, various fibrous material, such as a synthetic pulp, a synthetic fiber, and an inorganic fiber, 
can also be suitably used as a raw material if needed. 

[0032] In a paper base material, various, conventionally well-known additives [, such as a fluorescent brightener, a humid 



2 of 15 



7/16/02 10:45 AM 



http://wvvw4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



paper durability agent, and a cation-ized agent ], such as a sizing compound, a pigment, a paper reinforcing agent, and a fixing 
agent, can be added if needed. As a sizing compound, as a pigment, a higher fatty acid, an alkyl ketene dimer, etc. are not 
limited to this, although starch, a polyacrylamide, polyvinyl alcohol, etc. are mentioned as a paper reinforcing agent and a 
calcium carbonate, talc, titanium oxide, etc. are mentioned for a sulfiiric-acid band, a cation nature polyelectrolyte, etc. as a 
fixing agent. 

[0033] A paper base material can mix an aforementioned fibrous material and various aforementioned additives, such as wood 
pulp, and can manufacture them with various paper machines, such as a Fortlinear paper machine, a cylinder machine, and a 
twin-wired paper machine. Moreover, after a paper-making stage or paper making, by starch, polyvinyl alcohol, etc., size 
press processing can be carried out, various coat processings can be carried out, or calender processing can also be carried out 
if needed. 

[0034] As a result of inquiring, in order to take out the feeling of a photograph, 160 micrometers or more are required for 
various thickness of the above-mentioned base material, and it is 180 micrometers or more preferably. When thinner than 160 
micrometers, a quality of printed character may deteriorate that a printing portion tends to become a letter of external 
waviness. 

[0035] Although the dryness thickness of an ink absorption layer is generally decided by the voidage and the amount of 
openings demanded of a coat, in the ink-jet record form of this invention, it is required to be 5 micrometers or more and 20 
micrometers or less. There is a fault that glossiness and the highest concentration are low, there is a bird clapper when smaller 
than 5 micrometers, it is required to make [ many ] a coverage in order to become easy to generate the crack of a coat, and for 
glossiness and smoothness to deteriorate and to raise dryness thickness in the process which a coat contracts at the time of the 
dryness after the application of an opening layer, if it is made larger than 20 micrometers, a dryness load becomes large, and 
productivity becomes bad. 

[0036] In this invention, it has at least one layer of opening layers which contain a hydrophilic binder and a non-subtlety 
particle on a base material as an ink absorption layer. 

[0037] Although a non-subtlety particle with a small particle size is desirable at a low refractive index, for example, a silica, 
colloidal silica, a calcium silicate, a calcium carbonate, a boehmite aluminum hydroxide, or its hydrate is raised as the 
above-mentioned inorganic particle, it is a silica preferably. 

[0038] A silica particle is divided roughly into a gaseous-phase method and a wet method according to a manufacturing 
method, and the method by the gaseous-phase method hydrolysis in the elevated temperature of a silicon halide and the 
method of carrying out heating hydride generation of silica sand and the corks by the arc process with an electric furnace, and 
smothering this are learned as a gaseous-phase method particle silica. Moreover, after the acidolysis of silicate generates an 
active silica as a wet method silica, a polymerization is carried out moderately, coagulation sedimentation is carried out, and it 
is obtained. 

[0039] It is desirable at the point that high voidage and a strong film strength are obtained especially, by using the anhydrous 
silica compounded by the gaseous-phase method also in the silica impalpable powder especially in this invention. 
[0040] The mean particle diameter of the above-mentioned inorganic particle needs to be lOOnm or less from glossiness and 
ink absorptivity, and it is desirable that it is 30nm or less. 

[0041] When a non-subtlety particle is a gaseous-phase method silica, the mean particle diameter of a primary particle is 
3-30nm, and 6-20nm is especially the most desirable. Although the secondary gaseous-phase method silica is condensed in 
application liquid and a bigger particle can be formed, the mean particle diameter of a secondary floe has desirable 30-100nm 
in this case. 

[0042] In the above, the mean particle diameter of a non-subtlety particle observes the cross section and front face of the 
particle itself or an opening layer with an electron microscope, and is called for as the arithmetic average value (number 
average) in quest of the particle size of 100 arbitrary particles. The particle size of each [ here J is expressed with the diameter 
when assuming a circle equal to the projected area. 

[0043] In the record form of this invention, as a hydrophilic binder used combining the above-mentioned inorganic particle, 
although polyvinyl alcohol and its derivative, polyalkylene oxide, a polyvinyl pyrrolidone, a polyacrylamide, gelatin, a 
hydroxyl ethyl cellulose, a carboxyl methyl cellulose, a pullulan, casein, a dextran, etc. can be used, it is desirable from the 
point of the film strength immediately after printing that the bloating tendency to the high boiling point organic solvent and 
water which ink contains, and solubility use a low hydrophilic-property binder. 

[0044] In especially this invention, polyvinyl alcohol or its derivative is desirable, and average degree of polymerization is 
average degree of polymerization ] 2000 or more polyvinyl alcohol or a derivative of those most preferably 1000 or more 
especially. Moreover, 70 - 100% of the degree of saponification is desirable, and is especially the most desirable. [ 80 - 100% 
of] 

[0045] Although the above-mentioned hydrophilic binder can also be used together two or more sorts, even if it is this case, it 
is desirable to contain polyvinyl alcohol or its derivative at least 50% of the weight or more. 

[0046] As the poly building alcoholic above-mentioned derivative, cation denaturation polyvinyl alcohol, anion denaturation 
polyvinyl alcohol, or Nonion denaturation polyvinyl alcohol is raised. 

[0047] Cation denaturation polyvinyl alcohol is obtained by saponifying the copolymer of the ethylenic unsaturated monomer 
and vinyl acetate which have a cation nature machine. 

[0048] As an ethylenic unsaturated monomer which has a cation nature machine For example, 
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T0RJMECHIRU-(2-acrylamide -2, 2-dimethyl ethyl) arnmoniumchloride, T0RIMECHIRU-(3-acrylamide -3, 3-dimethyl 
propyl) ammoniumchloride, N-vinyl imidazole, an N-vinyl-2 -methyl imidazole, N-(3-dimethylamino propyl) methacrylamide, 
Hydroxyl ethyl trimethylammonium chloride, TORIMECHIRU-(methacrylamide propyl) ammoniumchloride, N-( 1 and 

1- dimemyl-3-dimethylamino propyl) acrylamide, etc. are mentioned. 

[0049] the ratio of the cation denaturation machine content monomer of cation denaturation polyvinyl alcohol - vinyl acetate 
- receiving - 0.1-10-mol % - it is 0.2-5-mol % preferably 

[0050] the polymerization degree of cation denaturation polyvinyl alcohol ~ usually — 500-4000 - 1 000-4000 are preferably 
desirable 

[0051] moreover, the degree of saponification of a vinyl acetate machine - usually -- 60-100-moI % it is 70-99-mol % 
preferably 

[0052] The copolymer of the polyvinyl alcohol and JP,61-237681,A which have an anionic machine with which anion 
denaturation polyvinyl alcohol is indicated by JP,1-206088,A and vinyl alcohol which is indicated by the 63-307979 official 
report, and the vinyl compound which has a water-soluble machine, and the denaturation polyvinyl alcohol which has a 
water-soluble machine which is indicated by JP,7-285265,A are mentioned. 

[0053] Moreover, the block copolymer of the vinyl compound and vinyl alcohol which have the polyvinyl alcohol derivative 
which added a polyalkylene oxide machine which is indicated by JP, 7-975 8, A to a part of vinyl alcohol as Nonion 
denaturation polyvinyl alcohol, for example, and the hydrophobic radical indicated by JP,8-25795,A etc. is mentioned. 
[0054] As for the ratio of the non-subtlety particle to the hydrophilic binder of the opening layer of the record form of this 
invention, it is desirable that they are 3 or more times in a weight ratio when obtaining high voidage and a high film strength. 
In being less than 3 times, the intensity of a coat tends to fall by the high boiling point organic solvent as for which voidage 
falls and sufficient ink absorption capacity becomes is hard to be obtained and which remains in a hydrophilic binder after 
ink-jet record. Especially the ratio to the hydrophilic binder of a desirable non-subtlety particle is six or more. 
[0055] On the other hand, in the process which a coat contracts at the time of the dryness after the application of an opening 
layer, since the rigidity of a coat is too high, a minute crack may go into a coat locally with the very small wave and very 
small irregularity of a support surface, and as for the upper limit of the ratio of the non-subtlety particle to the hydrophilic 
binder of this invention ink-jet record form, it is desirable that it is eight or less in general. 

[0056] It is desirable at the point that adding the hardening agent which can construct a bridge with the aforementioned 
hydrophilic binder into the opening layer of the record form of this invention improves improvement of the film formation 
nature of an opening layer, the water resistance of a coat, and the film strength after printing. Inorganic hardening agents, such 
as an organic hardening agent which contains an epoxy group, an ethylene imino group, an activity vinyl group, etc. as such a 
hardening agent, chromium alum, a way acid, or way sand, are mentioned. 

[0057] Especially when a hydrophilic binder is polyvinyl alcohol, the epoxy system hardening agent which has at least two 
epoxy groups in a molecule, a way acid or its salt, and way sand are desirable. As a way acid, not only an ortho way acid but a 
meta-way acid, the following way acid, etc. can be used. 

[0058] l-200mg per above-mentioned binder [ hydrophilic ] Ig of additions of the above-mentioned hardening agent is 

2- 100mg preferably. 

[0059] In the opening layer of the record form of this invention, it is required to add a cation nature polymer mordant from the 

point of improving the water resistance of a picture, and blot-proof nature. Moreover, it is desirable, even if it sees the color 

in ink from the point of mordanting in an ink absorption layer, possible [ ink absorption ] also for a base material in addition 

to an ink absorption layer, when it is this invention with the large thickness of a base material. 

[0060] Although the cation nature polymer mordant which has the class [ 1st ] - 3rd class amino group and a 

quarternary-ammonium-salt machine as a cation nature polymer mordant used for this invention can be used, since there being 

little discoloration by the passage of time and light-fast degradation and the mordanting ability of a color are high enough, the 

cation nature polymer mordant which has a quarternary-ammonium-salt machine is desirable. 

[0061] A desirable cation nature polymer mordant is obtained as the homopolymer of the monomer which has the 

above-mentioned quarternary-ammonium-salt machine, a copolymer with other monomers, or a condensation polymerization 

object. 

[0062] The example of the monomer which has the quarternary-ammonium-salt machine preferably used for below is 

expressed. 

[0063] 

[Formula 1] 
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[0064] 
[Formula 2] 
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[0065] The example of the above-mentioned monomer and the monomer which may be copolymerized is shown below 

[0066] 

[Formula 3] 
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[0067] 
[Formula 4] 
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[0068] The example of a cation nature polymer mordant of having the quarternary-ammonium-salt machine preferably used 
for below is shown, (A number shows the mole percentage of a monomer) 
[0069] 
[Formula 5] 
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[0070] 
[Formula 6] 
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CO-IJIH COOC^n) COOC^OH 




W CH 3 ¥^^8^42,000 

I + 

_ CH 2 -N-CH 3 
CI I 

CH 3 

[0071] 
[Formula 7] 
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Mor-11 

-(cH 2 -CH-h 



CH 3 

COOC2H 4 -N-CH 2 -^^ (fj 

Cl" 



CH a 



CH 3 



COOC 2 H 4 OH 
W-ftft?*^ 9,000 



Mor-12 



4ch 2 -ch4- ch 3 
cooc2h4— n— ch 3 



CH 3 
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CONHCHa-N— CH 3 
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CH 3 
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a I 
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Mor-15 



0 



70 



■^•rfci -t«>-fh -t 0 "--?"^ 
«*Q C00C ' H • f 



CONHCHj-N-CHg 
CH 3 




[0072] In the case of this invention, a cation mordant has a water-soluble desirable polymer mordant, although that it is a 
water-soluble polymer mordant can also be the latex particle compounded by the emulsion polymerization. 
[0073] Since a non-subtlety particle and condensation have few cation mordants whose average molecular weight is 50,000 or 
less, a cation site contributes to water resistance or a damp-proof improvement effectively and glossiness cannot deteriorate 
easily in a water-soluble cation mordant, it is desirable. 

[0074] Desirable average molecular weight is 30,000 or less. The minimum of average molecular weight is 2000 or more 
more nearly about than water resistance or a damp-proof viewpoint, although there are especially no restrictions. 
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[0075] Average molecular weight is number average molecular weight, and says the polystyrene reduced property calculated 
from the gel permeation chromatography here. 

[0076] In this invention, the amount of the above-mentioned mordant used is 0.5 or more times in a weight ratio to the 
hydrophilic binder used into an ink absorption layer, when it is less than 0.5 times, it is the stain of the ink from an ink 
absorption layer to an absorptivity base material — when ** arises, the capacity to mordant a color causes diffusion of the 
color to eye an inadequate hatchet and a base material For this reason, in a base material especially with large thickness, the 
desirable highest concentration is no longer obtained. 

[0077] Moreover the ratio of the cation nature polymer mordant and the hydrophilic binder with which a color is distributed 
also from a waterproof viewpoint is important, and if this ratio is not 0.5 or more, sufficient water resistance will not be 
obtained. 

[0078] Furthermore, a trouble of being hard to obtain to satisfaction is also glossy at the time of less than 0.5 times. The ratios 
of most desirable cation mordant / hydrophilic binder are 0.6-2.0. 

[0079] Moreover, although especially the upper limit of the amount of the above-mentioned mordant used is not specified, the 
point which secures a void volume and suppresses unnecessary curl to two or less 3 g/m is desirable. 
[0080] Various kinds of additives can be made to contain if needed in the arbitrary layers by the side of the ink receptiveness 
layer of the ink-jet record form of this invention. 

[0081] For example, an ultraviolet ray absorbent given in JP,57-74193,A, a 57-87988 official report, and a 62-261476 official 
report, JP,57-74192,A, a 57-87989 official report, a 60-72785 official report, The fading inhibitor indicated by a 61-146591 
official report, JP, 1-95091 ,A, the 3-13376 official report, etc., An anion, a cation or the various surfactants of a Nonion, 
JP,59-42993,A, The fluorescent brightener indicated by a 59-52689 official report, a 62-280069 official report, a 61-242871 
official report, JP,4-219266,A, etc., Various well-known additives, such as lubricant, such as pH regulators, such as a sulfuric 
acid, a phosphoric acid, an acetic acid, a citric acid, a sodium hydroxide, a potassium hydroxide, and potassium carbonate, a 
defoaming agent, and a diethylene glycol, antiseptics, a thickener, an antistatic agent, and a mat agent, can also be made to 
contain. 

[0082] When using the record form of this invention as a record form for ink jets, it is desirable to be adjusted to the range set 
to 5- 15ml per two lm of record forms as a void volume of the opening layer in an ink absorption layer. 
[0083] A void volume is the value which deducted the total amount of the capacity of solid contents, such as a binder in an 
opening layer, and various kinds of bulking agents, from the dryness thickness of an opening layer. For example, when the 
opening layer which consists of non-subtlety particle (specific gravity 2.0) 6 g/m2, hydrophilic binder (specific gravity 1 .0) 1 
g/m2, and cation nature polymer mordant (specific gravity 1.0) 1 g/m2 is 10 micrometers of dryness thickness, the void 
volume is carried out like a lower formula, and is calculated with 5 ml/m2. 

[0084] The record form of 10-(6/2.0)-(l/1.0)-(l/1.0) =5 this invention may have the record layer which has said opening layer 
more than two-layer, and the ratios to the hydrophilic binder of the non-subtlety particle of the opening layer more than 
two-layer may differ in each other in this case. 

[0085] Moreover, in addition to the above-mentioned opening layer, it may not have an opening but you may have the layer of 
bloating tendency to ink. 

[0086] Such a swelling layer may be prepared in the lower layer (side near a base material) of an opening layer, or the upper 
layer (side which is separated from a base material) of an opening layer, and when there is an opening layer more than 
two-layer further, it may be prepared between opening layers. As an example of the hydrophilic binder which a hydrophilic 
binder is usually used for this bloating tendency layer, and is used here, the hydrophilic binder used for the aforementioned 
opening layer is mentioned. 

[0087] In order to adhere at the time of laying on top of an opposite side immediately after curl prevention or printing to the 
side and base material which have the ink absorptivity layer of the record form of this invention and to raise a ** ink imprint 
further, it is desirable to prepare the back layer of various kinds. 

[0088] Although the composition of a back layer changes also with the kind of base material, thickness, and the composition 
and thickness of an ink absorptivity layer, generally a hydrophilic binder and a hydrophobic binder are used. The range of the 
thickness of a back layer is usually 0.1-10 micrometers. 

[0089] Moreover, it adheres to a back layer as other record forms, and prevention, note nature improvement, and a further can 
carry out [ split face ]-izing of the front face for conveyance nature improvement within an ink-jet recording device. The 
organic or inorganic particle whose particle size is 2-20 micrometers is preferably used for this purpose. 
[0090] The record form of this invention which consists of the above composition can be obtained by the following methods. 
First, add the material for the aforementioned opening stratification to a suitable solvent, for example, water, alcohol, or 
various organic solvents, prepare application liquid, the aforementioned absorptivity base material is made to apply and dry 
this, and it considers as an opening layer. 

[0091] The method of applying the above-mentioned opening layer on a base material can be suitably chosen from a 
well-known method, and can be performed. As an application method, the extrusion coat method which uses a hopper the roll 
coating method, the rod bar coating method, the air-knife-coating method, the spray coating method, the curtain method of 
application, or given in a U.S. Pat. No. 2,681,294 official report is used preferably. 

[0092] As for the dryness after an application, it is desirable whether it once cools and the viscosity of application liquid is 
increased and that spray warm air and it is made to dry after making it gel. 
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[0093] The degree of application solution temperature is usually 25-60 degrees C, and its 30-50 degrees C are desirable. As 
for cooling, it is desirable to make it 20 degrees C or less of film surface temperature after an application become 5-15 
degrees C preferably, and, as for subsequent dryness, it is desirable to spray a 20-60-degree C wind, and to dry from the point 
of obtaining a uniform film surface. 

[0094] Although the humid thickness to apply changes by the dryness thickness made into the purpose, it is desirable, 70-250 
micrometers and application speed are large in dryness capacity and 50-300 micrometers depends in general, it is a part for 
20-200m/in general. The drying time is 2 - 10 minutes in general. 

[0095] The amount of the application solid content by the side of the ink recording surface in the ink-jet record form of this 
invention has in general desirable 5-40 g/m2, and its 10 - 30 g/m2 is more desirable. 

[0096] Next, the record form of this invention is explained below about the water color ink in the case of using it as an ink-jet 
record form. 

[0097] Water color ink is usually a water soluble dye and a solvent object, and a record liquid that consists of other additives. 
Although water soluble dyes, such as direct dye well-known as a water soluble dye at an ink jet, acid dye, basic dye, a reactive 
dye, or a food dye, can be used, direct dye or acid dye is desirable. 

[0098] Although it became as a subject, when ink liquid dries water, in order that a color may deposit and the solvent of water 
color ink may prevent the blinding in a nozzle nose of cam or an ink supply path, a high boiling point organic solvent with the 
boiling point liquefied above about 120 degrees C is usually used at a room temperature. A high boiling point organic solvent 
needs to have a high miscibility to water, while it is required that it should have vapor pressure far lower than water, since it 
has the operation which formed elements, such as a color, deposit and prevents generating of a big and rough sludge when 
water evaporates, 

[0099] Although many organic solvents of the high boiling point in such a purpose are usually used As an example, ethylene 
glycol, a propylene glycol, a diethylene glycol, A triethylene glycol, a glycerol, the diethylene-glycol monomethyl ether, The 
diethylene-glycol monobutyl ether, the triethylene-glycol monobutyl ether, The glycerol monomethyl ether, 1 and 2, 3 -butane 
triol, 1 and 2, 4-butane triol, Alcohols, such as 1, 2, 4-pentanetriol, 1 and 2, 6-hexane triol, a thiodiglycol, a triethanolamine, 
and a polyethylene glycol (average molecular weight is about 300 or less), are mentioned. Moreover, a dimethylformamide, 
N-methyl pyrrolidone, etc. can be used also besides having described above. 

[0100] Also in the high boiling point organic solvent of these many, the low-grade alkyl ether of the polyhydric alcohol of 
polyhydric alcohol, such as a diethylene glycol, a triethanolamine, and a glycerol, and the triethylene-glycol monobutyl ether 
etc. is desirable. 

[0101] As an additive of others which water color ink contains, a pH regulator, a sequestering agent, an antifungal agent, a 
viscosity controlling agent, a surface tension regulator, a wetting agent, a surfactant, a rusr-proofer, etc. are mentioned, for 
example. 

[0102] Water-color-ink liquid is the purpose which stabilizes the regurgitation from an ink-jet nozzle, in order to make 
wettability to a record form good, and in 25 degrees C, it is desirable to have the surface tension of 28 - 40 dyne/cm within the 
limits preferably 25 to 50 dyne/cm. 

[0103] Moreover, the viscosity of water color ink is usually 2.5-5cp preferably two to 8 cp in 25 degrees C. 
[0104] The ranges of pH of water color ink are usually 4-10. 

[0105] Since the diameter of the minimum dot with a diameter of about 20-60 micrometers is obtained in the record paper as 
a minimum ink drop breathed out from an ink nozzle in the case of the capacity of l-30x!0-3nl, it is desirable. The color-print 
printed with such a diameter of a dot gives a high-definition picture. It is the case where the drop which has the capacity of 
2-20x1 0-3nl preferably is breathed out as the minimum drop. 

[0106] Moreover, in the method recorded about a Magenta and cyanogen at least in the ink whose concentration is two kinds 
from which the aforementioned water color ink differs more than double precision respectively, in the highlight section, 
although it is hard coming to carry out discernment of a dot since low-concentration ink is used, this invention can be applied, 
when this recording method is adopted. 

[0107] In the ink-jet record method, as the record method, various kinds of well-known methods can be used conventionally, 
and the detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan science-information 
incorporated company issue) of for example, ink-jet record technology. 

[0108] As mentioned above, although the record form of this invention has been explained as a record form for ink jets the 
record form of this invention — except for ink-jet record -- a thermal-ink-transfer-printing method (the so-called melting type 
hot printing method which is made to heat and carry out melting of the record material containing the ink of thermofusion 
nature from an ink sheet base material side, and is made to record --) And it is applicable also to record forms, such as a 
record form for the so-called sublimated type hot printing methods which heats like the record material melting type hot 
printing method which consists of a charge of sublimation priming, and a high softening-degree resin, and is recorded, and an 
electrophotography method, 
[0109] 

[Example] Although the example of this invention is given and explained below, this invention is not limited to these 
examples. 

[0110] <Record form -1 (example of comparison)> As raw material pulp the freeness (C. S.F) 350ml LBKP100 weight 
section - using it ~ as a loading material - a kaolin (Tsuchiya kaolin) 10 weight ****** the strengthening rosin-size 
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agent (koro pearl CS, Seiko Chemical Industries make) 0.15 weight section and the sulfuric-acid band 1 weight section were 
further added as a sizing compound, paper making was carried out with the paper machine, and basis-weight 160 g/m2 and the 
base material -1 of 1 80 micrometers of thickness were obtained 

[0111] Next, the following application liquid - I was adjusted, and as humid thickness was set to 80 micrometers, it applied to 
them. Cooled quickly within 30 seconds, it was made to dry for 3 minutes by the 50-degree C wind, and dryness conditions 
were used as the record form -1 (example of comparison) so that coat temperature might become 15 degrees C or less. Thus, 
the dryness thickness of the opening layer formed was 15 micrometers. 

[0112] Composition of application liquid -1 was described below (the amount of per application liquid 1L shows an addition). 
[0113] 

Application liquid -1 The following particle silica distribution liquid (1) 450ml The following cation nature polymer (2) 4g 
Ethanol 35ml n-propanol 10ml Ethyl acetate 5ml Polyvinyl alcohol (PVA203 by Kuraray Co., Ltd.) O.lg Polyvinyl alcohol 
(PVA235 by Kuraray Co., Ltd.) 12g Boric acid 2.0g l.Og particle silica distribution liquid of boraxes (1): 80g of Aerosil 200 
(primary [ an average of] particle-size gaseous-phase method silica of 12nm) made from Japanese Aerosil, Inc. After adding 
in 400ml of pure water and distributing for 20 minutes by the emulsification disperses 450ml is made to the whole quantity 
with pure water. 
[0114] 
[Formula 8] 

-h * * >ft# ! J 7 -(2) ¥E)ft*Sl0000 



i c ">-?*h ~( CH *-f H k i 0H *-<i»h 

o=c o=c o=c 

I I I 4 

CH 3 OCjHg OC^NfCHah 

Cf 

[01 15] <Record form -2 (this invention)> Next, the record form -2 (this invention) was completely similarly obtained except 
having changed application liquid -1 into application liquid -2 in the record form -1. The dryness thickness of an opening 
layer was 15 micrometers. 
[0116] 

Application liquid -2 The aforementioned particle silica distribution liquid (1) 450ml The aforementioned cation nature 
polymer (2) 8g Ethanol 35ml n-propanol 10ml Ethyl acetate 5ml Polyvinyl alcohol (PVA203 by Kuraray Co., Ltd.) O.lg 
Polyvinyl alcohol (PVA235 by Kuraray Co., Ltd.) 12g Boric acid 2.0g Set in the l.Og <record form -3 (example of 
comparison^ record form -1 of boraxes. The record form -3 (example of comparison) was completely similarly obtained 
except having changed application liquid -1 into application liquid -3. The dryness thickness of an opening layer was 17 
micrometers. 
[0117] 

Application liquid -3 The aforementioned particle silica distribution liquid (1) 450ml The aforementioned cation nature 
polymer (2) 8g Ethanol 35ml n-propanol 10ml Ethyl acetate 5ml Polyvinyl alcohol (PVA203 by Kuraray Co., Ltd.) O.lg 
Polyvinyl alcohol (PVA235 by Kuraray Co., Ltd.) 24g Boric acid 2.0g Set in the 1 .0g <record form -4 (this invention)> 
record form -1 of boraxes. The record form -4 (this invention) was completely similarly obtained except having changed 
application liquid -1 into application liquid -4. The dryness thickness of an opening layer was 17 micrometers. 
[0118] 

Application liquid -4 The aforementioned particle silica distribution liquid (1) 450ml The aforementioned cation nature 
polymer (2) 16g Ethanol 35ml n-propanol 10ml Ethyl acetate 5ml Polyvinyl alcohol (PVA203 by Kuraray Co., Ltd.) O.lg 
Polyvinyl alcohol (PVA235 by Kuraray Co., Ltd.) 24g Boric acid 2.0g Borax Prepare the l.Og <record form -5 (example of 
comparison^ base material -1, and basis-weight 80 g/m2 and the base material -2 with a thickness of 90 micrometers which 
milled paper similarly, and completely make it the same except having changed the base material -1 of the record form -2 into 
the base material -2, The record form -5 (example of comparison) was obtained. 

[0119] <Record form -6 (example of comparison)> Humid thickness was set to 120 micrometers completely like the record 
form -2, and the record form -6 (example of comparison) was obtained. The dryness thickness of an opening layer was 23 
micrometers. 

[0120] <Record form -7 (example of comparison)> Humid thickness was set to 20 micrometers completely like the record 
form -2, and the record form -7 (example of comparison) was obtained. The dryness thickness of an opening layer was 4 
micrometers. 

[0121] <Record form -8 (example of comparison)> The record form -8 (example of comparison) as well as [ completely ] the 
record form -2 was obtained except having changed into the following particle silica distribution liquid (2) the particle silica 
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distribution liquid (1) used for application liquid -2. The dryness thickness of an opening layer was 15 micrometers. 
[0122] Particle silica supernatant liquid (2): Make 450ml to the whole quantity with pure water after adding 80g of Aerosil 
200 (primary [ an average of] particle-size gaseous-phase method silica of 12nm) made from Japanese Aerosil, Inc. in 400ml 
of pure water and distributing for 3 minutes by the emulsification disperses 

[0123] <Record form -9 (this invention)> The record form -9 (this invention) as well as [ completely ] the record form -2 was 
obtained except not adding a boric acid and a borax in application liquid -2. The dryness thickness of an opening layer was 1 5 
micrometers. 

[0124] each measurement - the cross section of a record form was observed with the electron microscope, and the secondary 
particle diameter was computed with image-analysis software from the acquired picture The measurement result was written 
together to Table 1 . 

[0125] it evaluated about the following items [ form / evaluation profit **** record ] 

[0126] (1) Using ink jet printer MJ[ by highest concentration SEIKO EPSON incorporated company ]-5000C, solid printing 
of yellow, a Magenta, and cyanogen was performed, and reflection density was measured in the homogeneous light of blue, 
green, and red, respectively. 

[0127] (2) The reflection density when being immersed into pure water for 24 hours, and drying the solid printing section of 
the waterproof above after rinsing was measured in the homogeneous light of blue, green, and red, respectively. 
[0128] (3) Initial ink absorptivity J.TAPPI Paper pulp test method By the method indicated by the liquid absorptivity test 
method (the Bristow method) of No.51 -87 paper and the paper board, contact time measured the amount of liquid transition 
in 0.5 seconds (ml/m2). The used ink is CI. Acid Red It is 2% solution of 52. 

[0129] (4) The specular gloss was measured 75 degrees with the deflection photometer (VGS-101DP) by glossiness Japan 
**** industrial incorporated company, 

[0130] (5) The record form front face before crack printing was observed, and the grade of a crack was judged on the 
following criteria. A and B do not become a quality top problem. 
[0131] A: Don't find a crack at all. 

[0132] B: Although a detailed crack can observe with a magnifying glass, as long as it sees with the naked eye, it is 

satisfactory to a fine sight. 

[0133] C: A crack can **** with the naked eye. 

[0 1 34] D: The crack understood with the naked eye is observed all over a record form. 

[0135] (6) The external waviness external waviness after printing judged the record form front face after printing on the 
following criteria with the naked eye. A and B do not become a quality top problem. 

0136] A: A wave is not known and does not spoil a fine sight. 

0137] B; A wave is small and does not spoil a fine sight. 

0138] C: A wave is large and spoils a fine sight. 

0139] An evaluation result is described in Table I. 
;0140] 
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[0141] It became possible from the above result to offer the ink-jet record form which is excellent in ink absorptivity and 

water resistance, without spoiling the fine sight of a photograph tone. 

[0142] 

[Effect of the Invention] The feeling of a photograph was obtained by high definition and it became possible to offer the 
ink-jet record form which is excellent in ink absorptivity and water resistance. 
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[0 113] 



50 



(15) &m¥l 1 -7 8 2 1 7 

27 28 
Tfam^v-y XftMffi. ( 1 ) 4 5 0ml 

TlB^^^tt^y^— (2) 4g 

^.^ 7 —A- 3 5ml 

n— ^tn^y— /V 10ml 

ff^K^^ 5ml 

^DtoW^^v («^7^PVA2 0 3) 0. lg 

tffy tf-/l/T;U3-/i, (^^7l/iPVA2 3 5) 1 2 g 

*^S£ 2. 0 g 

1- 0g 

TO^v-y^^tfc^ (1) : g#T^ai?/l^^*t$g *3 0 
7xn^2 0 0 (TOmtS^nm^TOv-JJ [0 114] 

7J) ©8 0 g^i*4 0 0ml 4>(-^Bb?UMi-C Ut8] 

2 o frm&m 4 5 0 m 1 ictt±tf * 

^ ^ ^ >te# 'J v -(2) ^PiS^Ml 0000 



^(CH 2 -CH^ 7 -{CH 2 -CH^ -(CH 2 -CH^ 5 

o=c o=c o=c 

I I l-f 

CH 3 OCaHs O^NiCH^s 

CI" 

[0115] <is^ffl^-2 > wmb ^m<o^mmmm 5 » m-c^o/-^ 

JK- 1 KdSV^TtfcfiJift- 1 SrttefiTifc- 2 \zmH [0116] 
tt^<l^«(cb"C|Eflaffl«£-2 (>W8W) Sr#fco 
SfcfiJfS- 2 

taSHlS^^vy CD 4 5 0ml 

tulS^^Vl4^y^- C2) 8g 
^ 7 — 3 5ml 

n— ~fu/<;^~ /V 10ml 
g^m^vv 5 m 1 

^yt-/l,7/^-;V (tSi^7HPVA2 0 3) 0. lg 

/tfy fcT~ /WT/V^— /V (tt^^7^PVA2 3 5) 1 2 g 

2. Og 

1. Og 

<tB«UB*ft-3 (Jfc«0!l) > ffiftfflJW-ltiiasvv-C, & *7//m-Cfcofc 0 
*ffi-lSrife*faE-3(cSE3EUfc^(*^<ra«tcb-C [0 117] 

mmm&^-^v *<&mm c 1 ) 4 5 0 m 1 

Wfc*tt>&tfV-<?— (2) 8g 
zn^y— 3 5ml 
n-7*D/V-/l' 10ml 

mm^^ 5 m 1 

3jfy tf^/VT/U 3— (^^7^PVA2 0 3) 0. lg 

7$V tf-/WT/V=i— fl> (W»^7^PVA2 3 5) 2 4 g 

2. Og 
1. Og 

<BB«UBJ|ft-4 V&m) > M^flJffi- 1 fc*3Vvr\ 2fe (##513) «r»fc„ 5 



p 



(16) 



1-78217 



30 



[0 118] 

tftmm^yx&ism ci) 

m^^jr^&tfV^— (2) 

n — ~?w<J — /V 

fc«8 0gM J¥^9 0^m©^~2^f 
U BE«fflJK-2©3E:Wfr-lS:^f*:-2(cSEIEUfc 
^^<^i-bT!E^ffl^-5 (J*(fefcl) £#fc 0 
[0119] <|E€U8*S- 6 Ofctfcfcl) > iaSffllft- 2 
£:£<|1WfcLTffijHIRJ?E£l 20/imtU |EM^ 
-6 (Jtttfcl) «r#fc« »WI«2 3/imt 

[0120] <sEflguB*t- 7 (jt«w > mmmm- 2 20 
[0121] (gae^**- 8 (tmm) > 2 ^ 

(2) tc3EHbfc^M:SE«ffl«ft-2i:^<IPI«l 
(CLTlE^^-8 (Jt«E0!I) £#f£o &RM0&0fel£ 
i^fi 1 5 ijl m-Cfcofeo 

[0 12 2] |»(S[^y*^fSW(2) : 0*7xp^ 
t^Wxpv?/V2 0 0 (S|^l?teeSl2nm$t 30 

ffiifev-y^) ©8 0g^»4 0 0mi^ipt?ut: 

^m^-C3^K^bfc^*^^7KTM 50mlCtt 
[0123] (fS^ffl&ft- 9 (*$&W) > ft^JflS- 2 (d 

[0124] iBI^ 

tzm&frhmmMffiy? Mcjo^^^ssrifajL 40 
[0125] mm 

[0126] ( 1 ) mmmm 



4 5 0ml 
1 6 g 
3 5ml 
10ml 
5m 1 

P V A 2 0 3) 0. 1 g 

P V A 2 3 5) 2 4 g 

2. 0 g 
1. 0 g 

[0 12 7] (2) StK^ 
[0 12 8] (3) |DSK 

J . T A P P I ^/^^t^fe No. 51-87 

S (ml/m z ) ^S'J^Ufc 0 ffiV^c-O-^iiC. I. 
Acid Red 52(02 %7kig*&-e&£o 
[0 12 9] (4) 5t«^fil 

B#®fiX|S#5£^ti3ttg£3fe&t1- (VGS-1 0 1 D 
P) T?7 5SftSi^Srai£Lfc. 
[0130] (5)^^^^ 

S^T^J^Lfdo tPp^Ji^^^b^V^cOfiA^B-C 

[0 13 1] A : ^7 5/^li^<Iod^*V\ 

[0 13 2] B : W&ft?7??&&*mfc£»m.#'? 

[0 13 3] C : ^7^^dS^I|g-^ife^t?#So 

[0134] d : m^^t^^^^^t^wm^mm^m 

[0 13 5] (6) EP^<£>5*a9 

¥UJ£Lfco 0 p p©JiP^^^^^V^(iA^u:B-efe6o 
[0 13 6] A : SfaOttHHIfc-f* S&««rtSfc:bfcV\, 
[0137]B:?*a<9 < , UttSrt&fc 5 ^ i: (4 

[0 13 8] C : ? ft H«Srt|)te5. 
[ 0 1 3 9 ] 3? 1 ^M^trlB-to 
[0 14 0] 
[3^1] 



(17) *£&W 1 1 -7 8 2 1 7 

31 32 





2 #t4^a 

(nm) 














Y 


M 


C 


Y 


M 


C 






B5 


1.80 


1 .82 


2.04 


1.66 


1.42 


1.83 


6.6 


40 


A 


A 




BO 


1 .84 


2.00 


2.15 


1.80 


1.62 


2.07 


6.5 


55 


A 


A 




DO 


1 .82 


2.02 


2.16 


1.72 


1.69 


1.99 


4.8 


50 


A 


A 


ffiiSEJIft-4 


B6 


1 .83 


2.02 


2.16 


1.81 


1.86 


2.10 


S.O 


65 


A 


A 


ffi0IBtt-5 (ftgftt) 


60 


1 .84 


1.99 


2.17 


1,80 


1.83 


2.08 


6.5 


50 


A 


C 




8 0 


1 .85 


2.01 


2.15 


1.82 


1.88 


2.08 


G.5 


40 


D 


A 




8 0 


1 .27 


1.33 


1 .21 


0.83 


0.76 


0.92 


7.0 


20 


A 


A 




120 


1.65 


1.79 


1.88 


1.60 


1.71 


1.86 


6.7 


25 


C 


A 




80 


1.B3 


2.01 


2.13 


1.B2 


1.63 


2.07 


6.5 


65 


B 


A 



[0 14 2] * 



